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ABSTRACT : PROBLEM TO BE SOLVED: To obtain a variable capacitor which is low in loss and 

excellent in frequency characteristics by a method wherein a first and a second electrode 
are arranged confronting each other as being insulated from each other, and an organic 
P-N junction where a P-type organic compound semiconductor layer is brought into area 
contact with an N-type organic compound semiconductor layer is sandwiched in between 
the first and second electrode. 

SOLUTION: A variable capacitance capacitor has such a structure where an organic P-N 
junction 4 is laminated on a plate-like first electrode 2, and a second electrode 6 laminated 
on the junction 4 confronting the first electrode 2. A P-type organic compound 
semiconductor 41^ agd.an N-type organic cpmpou.nd A semiconductor layer 42 are brought 
into area contact with each other to form the organic P-N junction 4. The organic 
compound semiconductor layer 41 is of P-type or has a function to transfer holes, and 
polytriphenylamine compound shown by a formula has a function to transfer holes. In the 
formula, R1 to R37 each denotes a hydrogen atom, a methyl group, an ethyl group, and 
an isopropyl group respectively, X1 and X2 are separately selected out of a methylene 
group and a thioether group, and (n) is one or more. 
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WHP Nfi£fr4 <nm*t , IBRCf&RSfiSIHiPN 

j£gfls4 05J£Ai:ti, PNi^-ffli^'O. 0 2 mm s*» 
4> 0 . 05mm 2 l ?e>IWi . IZbA, b'ffl—<7)BJ*X'h 
hifi. miH\ P Nf££®«#"6 4 0 0 mm^'^ 

[004 6] loi^:. PNt-&i|«^l<^^l3 

wmmffi'm&m.m (ovtctstt^f?^*) otf^-o 

<Dtr 6 £ ± 1 0 %tiirtfctt;t. & i k jJfc&gt* £ £ k £ 

saiLfc. ttfommzz <L*:tfr&x'i>, mm 

PNm-&fo4 cr>mm<?>tst>te . ± l 0%I3U*jK:«i;i.&<r 
kj&^:£§fU>. 

[0047] ( JS^oit^tcov vo $ fc:*fKH#^ 
<i. PM*^L-^^^*®4 1 k NStefcML^ft^* 
«c*4 2k<?)l8tcom?nr)lt£$MkZlt& ZblzX *) . Ep 
Jn*Ete*t^S»®£*<DSHIdto:*£ $ i k 

j n»*«4 i <Dmz-tNmmmii&m*mfcm4 2 com 
0 v $ m. t lx . lEffiHt ft an k ^ra-c_hi5EPJ)D«a 

IW6»?ii<«flJ^^ (12 (b) KiStt 
a-fi^Ci^'T'll.. lESHfctJ 
ttS«£ k . ftffiPJt*Jlt-&«S k ^iS^tA'TI 
S. IE*Mto«* PgmmitS 

wm»M4i&u< lx, Nmmm.fc-&w > mftm4 

2ZW-<-?%>« ftfiBffll^#2r^<-r-&^ra6t;{±. P 

^*»^t^BB i i £ #«s»4 1 lt. Nmimit&to 

2N»«s«4 2«:lf<-r*. ftflsfl^rff^coittt. 1 : 4 
— 4 : IT* 5. =2r*3, — ^T<WWW14 1 , 4 23&«ffi 
Wtzn^ (M/Jf . 1 0 nm*l) ©*EEtt 

[0048] pmnm&mtmtimA luzvumn 
mt£wmwm4 2c?>mf-*m<-?z>zkx\ mmp 

wm-kfo4(7)ffimB&t:faJLZ-£& n t 4 . ft* 
Wfcti, *^PNi££-fls4CDJ?^£ 2 0 0 n miiLhfc L 
6PJpmE*DC 1 0 Vj£LLfc-r& 
®B#HK^ft-i>fl:l±EPJD-CS)Wf. EPJPmE^DC 
3 0V(C-r-g>Clfct>T'#l». — 2u *IPNi^ft4^) 
JS^*r 1 0 nm*JSk Ltzm&lZte. »1EA ? DC 2 . 
5 V5fcSi fc * 0 * L < i&T L X L ± o ftmtfih h . 



[0049] (^imS2{-OV»T) &{=fflimtE2 

rw&frh-b&zbtmti,^, mn^)?^ 
0g§ t ^ d . m i «fie 2 <r>m*-i)m <%&b immim 

mffi»^* i <5< 4: ffifiLfi^T^ 0 . 3 yf>tt L 
T^SWtiLV4#14i:^S. ftf*W(c(i:, *^«ff^ 
^flli %^-(Ci± s 1 0 n m W.± 1 0 0 n mlXTT 

fohzbtfttt l < , iittt7 5 vvmswf&^ti 

2>Mi$lZii. 100nm];JJ:4 00nmHTT'l)| l Ct 

[ .0 0 5 0 ] £ £ £-Cii, ?tl!fc0JS*t: J: SUSEftW* 

Lxmm^mmzx o^&sns . «a«ia 

WStattiC^ELTO. 7Q/D^.±10. oQ/ny. 

TT&sit^sLv^ asi»S24ij:^iai«a3 

^>BSBBSSt«* 0 . 7 Q/Ofciii: t^^Cfi, J?^ 
Lid. 

[0051] $t>iz. &im2(?>B*.&m*Lxtm 
m ( mmtmrn )zm^?bLx jmtmtf** i * 

*tt-fe5 5 -y^?f«!S:mi«flfi2*iJ:l^iaj»fi3fc L 

*) . W-^-ts hi?$L LX V ^ffl*eo& 1 2 ±tcjg* s 
<l&imWt:«4 1 , 4 2<0W«ESr«tfifL!BIL<*43t 

T 7 . 0 Q/nm: 10.0 Q/UVXfXh h.®L-o 

im%2z^<kmfr^m&L-t&z-b-hw&L^. 

1 2 ^#^JRfiM*^?FM L^*i^-, -e^MSffi 
mm 1 7. 0 £2 /□ S: jBi. 4 k t % 0 . fiJHtt*» 

v ^ . ^ i mm 2 a x 1 mmm 3 « ^n^x-h h . 

[0052] (m2mtI6(cov^T) -16%3yf>' 

4 c: k v ^ L^L. *«lBto«^ , fiiimsi^^ft 
$-frs^toic(f 4 vKr«ov<4 rxiEM^ti) •!» /c 
to. isvvs;^ raffia -cifB^fl$:"5i^^-r 4 fctoc 
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b jW!>>*fS*lfc , h-hhA, 'J +*?J* 1 0 0 %Xh^X 
t *»4 frtc^tf ( Z . 85 2 «ffi 6 ^-O {, y 

l%<, mmzj: ^mmmm^i'K'i&Ti-^b'^m 
b^-hzt #*?&m e x o i> >*f $ fit . 4 . u 

tc»< & 0 , 0 . l MX*»T k tifc5WrA'f rx^JE 

&®E<7>iH£8;- 2 . 5V^+2. 5 V 

4 Vj&>£> + 4 vggi T'j£(f % »T£38« 3 yy-'y^-i}^- 
^bZtlfziSr&lzte. 'J^AO#**$rO. 111% 

[00 53] ( £U8Jg 7 tout ) iSsfviS J: WBHRtfDft 
A • &«£34>-e:"CS&lira2, §lttim®3 . fcilflil 
2Hffi6 . 2r4>tf £:&»PNSte#4 &&mt&1z#>. 
m 2 6 <^ffi *» 4> .1 il 2:11 5 J: 3 7 #B 

&Zti&Zbtf1fr£L^. Z\<7)£o%:&mm7 tLT 
ii^ 1 0 0 n mlil±5 0 0 n mJ^T^Blfh^vn 

•7 a a z. zfzmit >- v 3 m&mf $>ti & . 

[00 54] 1 Otf>«fc!g«fciNYT. HI ( b ) iZ^k 
■tiolz^ ±M<7) i 5 tt^l® 2 , 6isJ:tf*iifc: 

Ji. SH*^g«JB 8tc J: oT^fjtSiiX:— W<0* 1 

[0055] (mmi, 9iz^uz) znxo&mm 

1,9 k LXim temMZtl*^l)K SMftg&^tt® 
2 , 6 £ infill P NJg£#4 Zmzt&fzfr. —M<7) 

9<7)ff^'0. 2mml2LtO. 5 mm* 
MX'fo&i$r&lZ&^ mmi . 9<7)\f1£(i2. 0 mm x 
1. 2 5mmH3. 2mmX2. 5mmgg1?fe0> 
SIR 1 . 9 COmfrtf 0.5m mJJLL 1.1m mJSlTT* 
S^l, 90^(5±^firj>-7-'>'-9-HM 
L£4. 5mmX3. 2mmHlO0ramXl00m 

[0 0 5 6] ( S«H 8t=-3Vvc 1. 9c7) 



wstfc w- §*iPN 4 a , * <?>om&m& =t v 

UlfPSKS: 7 0°C* l A> S 5X:mi&£X3ffilzm< T** 

t^C i eife^(c J: 5 ajffi±# Sr*ft . 7 0 'CT'^Z 

Jtr 7 0t*^ 8 5*CSJK4 ^*tC*< -C^fci k t 
[0057] $ h iZ . ±leif»^Jt©g 5 ju m tJLh 5 0 

t<t o . 2 tt[^x« i , 9 mzmi&m<7MA-*Gi-&& 

fiiS* ; 5 0>L/m$r^^i.iI-^^{i. *Mft&>6 
gm^'ff A L^»-T< 5rSffl|fii3&«& S . fi@# 5 m*« 

[0058] it*J!S *)m±Ztl*z 2&<7>mfa 1 , 
9Ht«. zMHBKS: 5 0 p p mJilTtilSS t^M^' 

T(i. «M8^rx«J:tfWSB^*«ifeH t 4>*i*. Cix^Ji 

m&X'i>. w.£ixm^t>i\xt>£\ / \ smxxbLx 

lis HRfc^iS(by^fc«!Sit4ffll6^, TtHytf 
y s 7n/\-y) , &£Vr<—?)V-xuT)i-l)>tfmih 

[0059] mmum)mi ( b ) tas$ii**fwa 

*-r, mimmi±tz9\-mz3\^ta^tihm^i!iL 
mmb LX(r>mimM2nxv'3\iam&3^m^t h„ 
m i %m 2 is j: t^iajm® 3 srst 1 a« 1 ±t^fis-rs 

^rSkLTti. JBl«ffi2*?J:Ifgiaj1K«3*«J»*H» 

k ^-C'* . ^ 1 m@ 2 i if § 1 tamm 3 *^mi±-t 5 $ 

S?* (Sfte^ftl) Sr^ff * -I <h *«"f * * . ^rtJ. IS 1 £ 
« 1 1 «ffi 2 *J J: tf 5 1 fflUffi 3 (45^ tUfilft S *i 

[ o o 6 o 3 hi mm2±izpm?mit-&m¥m 

ft* 4 1 H&m-h . $ 6 K PM^tift^3#«f*il 4 
^ft®4 2 Sr^fig-TS ^kt'iO. *NWW14 1,42 
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[ 0 0 6 1] mz. &Bt Zti&VWBMMlz&tttl 

warn ar ft ± s tc, n ittut^wmnici 4 2 jtc 
1 3 1 3 .h s: ttswc&tt*-* . m 2 mm e ±&t> 
mmizmm-h. mz, mm^mm^m^Ltzm 
cttcj; 0, ^mMzgk&iii&mmL^yryy-tmmz 

K«#*£S©fc:it\-CSft. f?2SM9£gcH 
-TSISK^HP Njfrfrfls4A»tf)*Oc-$/£7S ftH 9® 

111 (b) iz^xoiz, mmmi 
t^2ti6 ) tm2mm9 ttmLx attorn 

[0062] ±ie^^t-«. -*fo*^ 1 . 9^rat: 

lilo«PN*i^#:4 lj&^tsMrCV****. H3fc 
tvCfcifc*. £<7)i§^ 10(7)PNtIg^ft:4 lOlg 
S L-^-fV »fc u 3 f U A#£> ft . -^COSM 1 . 9 criffllz 

h.tzMmm<n>^y?yvZm\lzmWi IX i>£\,\ 



[0 063 J 

H^Jr^-fft^tc^fflu^iiSK^ Tib *) , # 
ltlt*coig fflcf § ii?t:*f J#g Hj^jfl f £ RRjft ft 
Mzm^t>iiXliZct>%i,K 

[0 0 64] mmmi) 
mmmi > 

( °I2£®M. 3 >T r >"^<50^ ) m^O. 5mm. i2. 

5 mm. #Mf3. 2mmT*£ftlfJJiig;#7*J^:£ftS 
«1 «0-*^ffl±(C. ®«ffii5tfl#9 ± 1 £2/DT*ft 
•f >^i>»fl^*XKy;?(lJ: 0mim®2i5«tlf 
; 5\m.WM3&ffij&Ltl. miW&2<7)miZ2. 3mm, 
«ffl42. 5mmT*0, 3 1 EiiS® 3 CDiflii 0 . 7m 
nu Mrt42. 5mm-CS>0. &m2t$£Xf3\ili1& 
S3»Htii60 . 2 mmO^PS^^{C?fM^ft -I 

tc «fc o , f&iwM2ts£v c 3\ mmm s nz$m i 

[ 0 0 6 5 ] JX(c, m l«S2±t:. M.Tcr>fc7 
5 O nm± 2 . 5nm s l|@l. 7 mm, I'ftl. 8mm 

co pmmK.^wmma a i zmm . c co ^ # . 

HI (b) 3 lz, ^l«1S2cO— {BJlffiSr^fU h 

i/7x-^75 y^mz j o mm vtz . 

[0066] 
[Yt7] 




[ 0 0 6 7 ] § 6 ic, PS*^fc^NW*:JI4 1 ± 
IZ, CtT^t8tCS$nft h UX (8-^f/'J/7- 
h) T;P5^»7A^lf(cJ:0. 1^50±2. 5n 
m, (gl. 7mm. *frl • Smm^N M^B.it^'^ 

=£rft«fcat«SL5t. Zcr>X olzLX, tlPN^ 
4 12r^L,7t. ^fc, 01 (b) J: 3(3, PItl 
ft^1» i NH*JB4 l f!lM£ h.tj^(8-^y»jy^ 

[00 68] 
HC8] 
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[ 0 0 6 9 ] Nmimit-&Wm#M4 2±t4 

± 1 'Jf?At96±l ttfi%<DT/l 5 - A 

£ £ H8HMH- & - 1 fc J: D . Mftijiffi^ 0 . 7 ± 
0 . 1 Q/'D. J¥^^ 150nm, 1 . 7 mm . H 
fr^'l . 8mmcr>m2W&6$:miBLfz> it:. MMCO 

£SIH'&J:3(C, IB2Hffi6*»<a, ¥#fcJ15cOliJ 

®, h'Jx (s-Jfyjy^-h) r/u^-^Atcjfts 
WtfH^cJ: l V&2<?)fflmizirtrz i> 

mm 2 commit . 31 1 «s 2 & j: t^itms 3 <?>ia<?>+ 

®6±(C(4. ^ft^vrL^A*^^:|>m^.2 0 0 nm 
[0070] — *i£fx 7 iy-^AlX^ S'ffl 

£>3r 0 . tt£#0 - 2 P a • s tf>giB«-ffcgX;|«f. i'ffl 

lit, 1 0 ± 2 wmco^^ u ^ ^ 1 aa%^ti 

S-^SarJPJS:. M*&0. 5 mm. «#2. 9mm. 
JMf3& f 2. 5mmO$|££ig#7Aa^£&^2SM90 

mwizim l. 70 x;waHR^»iB»TT^r« pni 

£-flc4 l*£lWiL:fcm£«lfc£«0!S2aHR9£ft!i 

li-mzmtLK. 

[0071] ( °r^fi=? y^y-romm > » £>fi;t*T 

»BHI:8jrt»6$rSiB2. 3mm^ltl2&lli: 
U ISO. 7mm*>5iaj«ffi3£:HflSfcLfc. 02 



(a) (C^£iU,J::5 (c. -2. 5V*»<i + 2. 5VO 
fiEHOttff *-EWirri> t . ft 5 0 0 p F*>££> 115 0 
pFi t» l; -TtSHL L^:. $ tfflflt 6 0 
*C. ffi.*fig.£9 5%. mmS£+2. 5V«*frT. iS 

^iias o oi^ia^<7)»«ss<7)^b^(i± i %y^j-c- 

* 0 . *im:«ifcW«ttS: ^ L -at . 4fc . 7 0 r 
O^frT. +2. 5Voe[33D«JESr3 00 OWtt 
aMBK Lottie. -2. 5V*»i5> + 2. 5Vtf)ffiffl<Z> 
«£ES"9JJPLTt. S5 5 0pF^^1 lOOpFi 

[0072] PrtRfC. aS7 + 4 . S V 

cOEpjnmE^ 3 0 0 0 B«a*»t"}-Cil«aK Lfcafc. - 
2. 5V^ + 2. 5VOKHfiO«ffiSrEn*DLT*>. *t> 
6 0 0 p H*>£>jft 1 OOOpHi X'ffiWg&tfiV —TlZ 

LT«£E fc Epfln Lfc*&tf)«5fcft 14 . EPJlWff ** 0 V CO 

i . 9 o . Bmmtsafi2 . 5 vcomi^z 

140. S6%T'&-5fc. S5l«ffi2*»«4:L-C 
1. 6VcomJESrE|IJaL7 , 'c*l^-<7)S^{i:4 . 5 2%t 

t. JHi£lfc 1 k H xntamfc (IV) rEpjpL^I^^ 
LT . jii^m 1 0 0 k H z CO^^E (IV) £ 

mnzti&zt vim § tu-z . 

[0073] ( USS^y 2 ) <Jcfc:0 3 ^Ipj^ijsrusfc 

[0074] ( ^jg^j 2 ) ^cui 3 <ry^m^<rm<rmm 
miz^xwmh. 

C^^Ba.ayfy^coim) msiz&^x. W-^-l. 

1 mm OTA Syy'Jt-h^X^'l-^lltl 

c7)-^®±C raMiSijtd^'o. 7ft/OC**A*» 
^^S^l«|g2^:^tX(c5ltiJmffi3 afej;tf3barm 
«Lfc. HlSffi2CO/I^!42 0 0 nm. 1g{i4 4 . 7 
mm. W57 0. OmmTA-jfc. §ltfj®fl 3 aOJf:^ 
{4200nm. «ti5. 0mm. Hff3>A. 8 5mmt 
*->^ 0 ?iailS3bOf«i2 0 0nm. (Wi5. 0 
mm. 0Ht 34. 85mmtfc-?^. ^7"c. Hll:@2 
t^iaiffi^Satc 7 )^ (S3 (b) #H3) (40. 5mm 
T'?>0. H«fc:SBl1Kffi2tgiaj«fli3bfci0lBI (03 
(a)«S3)t0. SmmT^ot. 
[0075] JXt. m 1 lffi2±t:, WT^t9T'^$ 

1 0 0+ 5/im. (13 0mm. ^^3 1 . S 5mmOP 

m 1 mm 2 o— mm* «h'j7x ^wr 5 yitsmiz 

[0076] 
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smm 



U19 ] 




I 0 0 7 7 ] § 2 oc7) PSWfiWfc ^W¥*^/M 1 
1 ±WZtlWz . JJlTOfc 1 0 tij^ftS 4.4' ' 
- t'X ( 2 , 2-y?x ^4 b'-;U ) f^7x-;l 
*LT. f^l00±5^m, H30mm. MftS 1 . 

£»iftWW4 1 C5S£teft5r* J: 3 tWLfc. C?) 



( 2 . 2-y'7xz^h'-yH fA7x-;K;j: Oft 

miti. zemmnm. 4, 4' • -fx (2, 
2 - >7 x - /n: - 4 ) x -^A^iajms 3 a • 

[007S] 





[ 0 0 7 9 ] 2o«NIfijE-^Wiftl4 2 

iO-^-ft-fftfcO. 2±0. lMB%<0V+*?j*b9 
9. 8±0. l»*%^T^5--72,i:^(B|B#^#^ 

<i t tz j: o , wmsttmw o . 7±iQ/aiw3 

OOnm. i#3 1. 1 5mm. *ff*«3 0 . S5mm 

■t't. #ffal$&6 a • 6 b#>A>. 4*.##:Ji4 2<7)jfflj 
ffi. 4, 4' ' -f* (2, 2-y'7x-M'^)f 

2 <OMDBtc*»<tT t> 'J f-^ A b T)V 5 ^ ^ A b £ ms$B. 
£ 2 0 0 n m<7>Umm 7 ZmMiZ X *) ffl§ L 
[0080]-^fig^20±5^0. 2MM% 

T7Vl>—h)&^BX-l. 1 mm. i*S3 6mm. 
9^iti^L. *«PN»a#4^aJBLJt»l 




h=c; 





[0081] { nf^in yf>t«) #Wifc«ir 
MEIfcSSSS*!*: 3 ^3 >?y*rx fo 0 . «BEfc J: & 

immnmai 2 mmzm 1 us 2 ^ns . siaws 

3a • SbS-HHi: L"C. -2. 5VM+2. 5V| 
T'^ffl-cmffS-EPirrs . |58 0 0 0 0 p F*»4,«> 1 
8 3 0 0 0 p F S-Cttt$ltf>j -Tlz&it Lfc. 4 
fes *^^T'^fffiifi?iJ£iaJi0. lQ&TfcfcO 

[0082] iSv»SS 1 , 9S-ffl^^,ri:tJ:0. <! 

Z£<mtizi-$>zbi>m%zzbiz?&zbi>T'% 
&. ^mffiioa^i±(c. —ma>w&2. 6t,zm 

£ilfi:imPNm'&fo4 £4 0 0 0 Oil. 7f'J 7 ^^ 
SiItcLTffME^fifiS- 1 6fi*»£> 1 0 OtefcLfc«TS 
[0083] 

tr, i&*wmmmEEiz& y )ffin®&z^tz-tzzb 
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n yy-'y+r tttmx, * 

[0084] K-tT> •T'tJBv %4>ft.4-fl:£«W\ 
0. lcm«i0 17000pFH60000pFJ 

is/ittzittmp Nm&#:4<vmm&S£3i-t&zb izx 

[0085] *JKBt:fli*TO»Jl3>5 t ^-9-li. tf« 
Jg 6 0 °C . tSM^JK 9 5 %<niSMBm&TliZ 3 0 0 B$H 



imi) ( a > te*mwiz&z>-5i3z®m.3 yryww- 
mm 

( b ) fid l ( a ) cd A— A ' iSESrraH 

[02 ] ( a ) ML *fMBtcS4i»R£§ft3 >-r>'^<0 

( b ) ti. ¥##JB4 1 . 4 2CDi?^Sr^^.-B-^^ 

(ntmmm.cn^.n^TT.'tyy y 

[ 13 3 ] ( a ) Ji#|£BJ5(cl&£fl&c7)pr^fi3 
( b ) tiH3 ( a ) OA- A' ££E£JTffiHI 

(c ) urns (a) cob-b' mrnwm 

>j -y 9 xmz&^& xoiz Lxmmmmzm^&/utz s F 
wm 

[05] ( a ) tifl!3K£>u~ ¥— V V ~?y >i ay"r yy- 

(b) <i05 (a) <DA-A' BfrfflU 
[^^SJBJ] 

1 flll&fK 

2 mi mm 

3 fiajmn 

4 tiPN^ft 

4 1 PM^T«ME^!BMN»«cf| 
4 2 Na^rttMt^iBi#»«sJi 

7 «a« 
s mmm 
9 m2mm 



[04] 




as 
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[01] lm5] 




4 ftttPNJftftft 



BNSDOCID: <JP___2001085272A_I_> 




BNSDOCID: <JP 2001085272A_I_> 



(16)32 001-85272 (P2001- 85 A ) 

"** i 
1 

ims] 

(a) 
B' 



I 




3b 3W*m 
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